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^ ■ A sample of 69 galaxies with radial velocities less than 2500 km s^^ was 

^ ' selected from the Hi Parkes All Sky Survey (HiPASS) to deduce details about 

Qh' star formation in nearby disk galaxies selected with no bias to optical surface 

O ' brightness selection effects. Broad (B and R) and narrow band (Ha) images were 

^ • obtained for all of these objects. More than half of the sample galaxies are late- 

■ type, dwarf disks (mostly Sc and Sm galaxies). We have measured the properties 
, ^ ■ of the Hll regions on Ha, continuum subtracted images, using the Bllphot package 
X ■ developed by Thilker et al. (2000). All but one of the galaxies contained at 

■ least one detectable Hll region. Examination of the properties of the Hll regions 
in each galaxy revealed that the brightest regions in higher surface brightness 
galaxies tend to be more luminous than those in lower surface brightness galaxies. 
A higher fraction (referred to as the diffuse fraction) of the Ha emission from 
lower surface brightness galaxies comes from diffuse ionized gas (DIG). Hll region 
luminosity functions (LPs) co-added according to surface brightness show that 
the shapes of the LPs for the lowest surface brightness galaxies are different 
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from those for typical spiral galaxies. This discrepancy could be caused by the 
lowest surface brightness galaxies having somewhat episodic star formation or by 
them forming a relatively larger fraction of their stars outside of dense, massive 
molecular clouds. In general, the results imply that the conditions under which 
star formation occurs in lower surface brightness galaxies are different than in 
more typical, higher surface brightness spiral galaxies. 

Subject headings: galaxies: photometry - galaxies: ISM - galaxies: stellar content 

1. Introduction 

The extended nature of disk galaxies coupled with the brightness of the night sky makes 
the study of the properties of large samples of these objects difficult in optical wavelengths. 
Any sample chosen from an optical catalog will inevitably be biased toward higher surface 
brightness objects, as the surface brightness of the night sky in the B-band, even at a 
dark site, is ~23 mag arcsecond"^. The surface brightness bias can be avoided, however, 
by choosing a sample from an Hi survey since sky emission is virtually nonexistent at 21 
cm. Galaxies contained within such a catalog are certain to contain a significant amount of 
hydrogen gas and are therefore likely to be detected in Ha emission. 

Among the structures typically found in the ISM, Hll regions are of particular interest as 
they trace well the amount of recent star formation and the initial star cluster mass function 
of a galaxy. The number of luminous Hll regions, the luminosity of the brightest Hll regions 
(Kennicutt 1988), and the slope of the Hll region luminosity function (LF) (Kennicutt, 
Edgar, & Hodge 1989; Banfi et al. 1993; Caldwell ct al. 1991) have all been found to 
depend slightly on morphological type. However, these results come from optical studies; the 
effect of the exclusion of low surface brightness (LSB) disks is therefore not well constrained. 

A sample of galaxies was chosen from the Hi Parkes All Sky Survey (HiPASS) (Barnes 
et al. 2001) to be imaged in broad band B and R and narrow band Ha to examine star 
formation properties free of the surface brightness bias. The overall properties of this sample 
are presented in paper I (Helmboldt et al. 2004) . This paper will focus on the characteristics 
of the Hll regions by presenting the results of automated Hll region photometry. 
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2. HII Region Photometry 
2.1. The Sample 

A sample of 132 galaxies with declinations less than -65° and radial velocities less than 
2500 km s~^ was chosen from HiPASS; due mainly to weather constraints, 68 of these 132 
were imaged through broad-band B and R and narrow-band Ha filters. Because of extinction 
issues, lower priority was given during the observing run to galaxies that appeared nearly 
edge-on on their Digitized Sky Survey images (available through the NASA/IPAC Extra 
Galactic Database (NED)^). We also include M83 as a nearby example of a typical spiral 
galaxy and obtained images in all three bands for it. There was no significant detection of 
integrated Hct emission for only one of these galaxies. Shghtly more than half of the sample 
galaxies have morphological types that are Sd or later. The sample contains a higher fraction 
of relatively blue, LSB galaxies than is typically seen in optical catalogs. A comparison of 
observed and model values for the Ha equivalent widths, star formation rates (SFRs) per 
unit Hi mass, and B-R colors shows that the star formation histories of these objects are best 
characterized by SFRs that began ~4 Gyr ago and were higher in the past. For a detailed 
description of the sample properties as well as the data acquisition, reduction, calibration, 
and measurements, see paper I. 



2.2. HII Region Fluxes and Diffuse Fractions 

Automated Hll region photometry was performed on the Ha continuum subtracted 
images utilizing the IDL program Ullphot developed by Thilker et al. (2000). The images 
were corrected for [Nil] contamination using the following relation derived from a linear least 
squares fit to the photometric and spectroscopic data of Jansen (2000) 

log = (-0.057 ± 0.0093)Mr + (0.78 ± 0.069)(S - R)e + (-2.62 ± 0.17) (1) 

Ha 

where Mr is the absolute R-band magnitude and {B — R)e is the color index measured 
within the half-light radius. The scatter about this relation is ~0.1 dex smaller than that 
used in paper I which did not utilize the galaxies' color indexes. For our sample, the values 
for [Nll]/Ha computed with equation (1) range from about 5%-6% for the faintest, bluest 
galaxies to about 50%-60% for the brightest, reddest galaxies. 



^NED is operated by the Jet Propulsion Laboratory, California Institute of Technology, under contract 
with the National Aeronautics and Space Administration. 
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The basic procedure for the Ellphot program is as follows. On each image, a region of 
interest is selected around the galaxy which is convolved with a Gaussian kernel to remove 
any background fluctuations. The region is then convolved with several other kernels of 
various sizes to identify possible Hll regions which are then fit with models of different 
morphologies. The models have the following functional form 

(2) 

where lHa,p is the peak Ha surface brightness and the ratio of the inner ring radius, Tq, to 
the Gaussian width, a, is varied among six different values, 0, 0.5, 1, 2, 4, and 8. For each 
region, these six models are stretched and rotated to match the shape of the region; the 
model that produces the best fit is used to obtain values for the axis ratio, position angle, 
and FWHM along the major and minor axes, FWHM^aj and FWHMj„i„. 

"Footprints" of the Hll regions are then constructed by altering the boundaries of the 
objects so that any pixels that were shared by more than one object become associated 
with the object that is best fit by its model morphology. These model boundaries are then 
trimmed to create Hll region "seeds" by rejecting any pixels that are less than half of the 
median value for the object. These seeds are then grown iteratively by lowering the threshold 
for the isophotal boundary by 0.02 dex at a time until the slope of the surface brightness 
profile reaches some minimum or until no more acceptable pixels (i.e. pixels that do not 
belong to other seeds or pixels that are below some maximum value) are available. Seeds 
that are best fit by their model morphologies are grown first. For this paper, a limiting 
surface brightness slope of 1.5 EM pc~^ was used in the growth process where EM is the 
emission measure^ in standard units of cm~^ pc. An example of this process is illustrated 
by the images of one of the sample galaxies displayed in Fig. 1. 

After the Hll region boundaries are determined, the fiux within these boundaries is au- 
tomatically measured. However, these fiuxes may contain a contribution from any diffuse 
ionized gas (DIG) in the galaxy along the fine of sight. Rllphot estimates this contribution 

for each region using the flux from background pixels deflned to be all of the pixels outside 
the region's boundary within a projected distance of 250 pc from its boundary. Any back- 
ground pixel that is at least 75% surrounded by other background pixels within a circular 
region of 250 pc is then identified as a control point. The median values for the circular 
regions surrounding the control points are then computed and a surface is fit to them to 



^On each image, the Ha surface brightness in each pixel was converted to emission measure assuming a 
temperature of 10*K and case B recombination (i.e. EM=5xlO^'' ^ ^„ cm~^ pc) 



J^Ha — lHa,p GXp 
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estimate the flux within the boundary of the Hll region that is emitted by the DIG. This is 
then subtracted off the total flux within the boundary to give a corrected flux that will be 
used in the construction of the Hll region luminosity function (LF). Following this, Hllphot 
produces a "background" image where the pixels belonging to Hll regions are replaced with 
the background surface fits. 

For each galaxy, the flux from the galaxy on the background image was measured and 
compared to the total Ha flux to determine the diffuse fraction, fd, or the fraction of the 
total Ha flux that originates from the DIG. We also formally compute the error in each value 
of fd using the counts measured from the galaxy on the Ha and R-band images, a measure 
of the uncertainty in the value used for the background subtraction for the Ha continuum 
subtracted image, and an estimate of the uncertainty in the continuum subtraction. The 
individual values for as well as their la errors are hsted in Table 1. It should be noted 
that for some of the galaxies, the errors in the diffuse fractions are large (>50%). The error 
in fd is influenced heavily by the uncerties in the continuum and background subtraction 
processes, causing the error for some of the more LSB galaxies and galaxies with relatively 
bright stellar continua to be larger. In some cases, the counts from the DIG are low which 
also causes the relative error in fd to be high. 



2.3. The Brightest HII Regions 

For each galaxy, the mean Ha luminosity and diameter of the three brightest Hll regions 
were calculated; we will refer to these mean quantities hereafter as L3 and D3. We chose to 
compute a weighted mean where the weights used for the two quantities for each Hll region 
were (^^^) and (^^) respectively where SNR is the signal to noise ratio computed by 
Hllphot. This weighting scheme was chosen because many galaxies contained few if any 
large Hll regions implying that the SNR for any one of the three brightest regions may be 
relatively low. For each Hll region, the diameter was taken to be the diameter of a circle 
that occupies the same area on the image as the Hll region. To correct for the effects of 
the PSF, we first measure the median fwhm of Gaussian fits to the radial profiles of ten 
stars on the Ha image of each galaxy. We then used the effective circular fwhm from the 
Gaussian model fit for each region (equal to ^FWUMmaj FWHM^j„) to effectively deconvolve 
the measured diameter for each region according to 



^corr — D (3) 
FWHM^od 

were FWHM^od is the effective circular fwhm from the Gaussian model fit. The weighted 
mean diameter for the three brightest Hn regions computed using these corrected diameters 
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is referred to as Ds^corr and is listed for each galaxy in Table 1. 

To compare our results with those of Kennicutt (1988), we plot in Fig. 2 L3 as a 
function of total B-band absolute magnitude corrected for internal extinction according to 
the correction used to produce the Bj^ magnitudes in the Revised Shapley-Ames Catalog 
(Sandage &: Tammann 1981) used by Kennicutt (1988), which we refer to as Mb{0). We 
fit a line to this data for Sbc/Sc galaxies only and find that the trend for our galaxies is 
somewhat less steep than the fit obtained for the Sbc/Sc galaxies from Kennicutt (1988); 
both lines are plotted with the data in Fig. 2. We also plot the fit to the Sbc/Sc galaxies in 
our sample ±la where a is the rms scatter about the fitted line. These lines demonstrate 
that while the slope for the fit to our data is formally less steep, the two fits agree within 
la. We find, as Kennicutt (1988) did, that a significant number of Sm and Im galaxies 
in our sample he above the line fit to the Sbc/Sc galaxies. We also find that a small but 
significant fraction of these extremely late-type disk galaxies lie near or below both the line 
fit to our data and the line fit to the data of Kennicutt (1988). In contrast, all but one 
of the Sm and Im galaxies within the sample of Kennicutt (1988) lie above the fit to the 
data for the Sbc/Sc galaxies. It should be noted that Kennicutt (1988) used isophotal Hll 
region luminosities and computed the average of the three brightest regions without using 
any weighting. To examine the effect of this on our measured trend, we also computed the 
luminosity of the Hll regions for each galaxy using the same limiting isophote as Kennicutt 
(1988), 100 cm"^ pc. The median difference between the value for L3 and the unweighted 
mean of the isophotal luminosities for the three brightest Hll regions is 0.07 dex, implying 
that the difference between the two techniques used for measuring luminosities contributes 
weakly, if at all, to the difference in the two observed trends. 



2.4. Measured Properties and Biases 

For Ho=70 km s~^ Mpc~^, one arcsecond corresponds to about 170 pc at the radial 
velocity limit of our sample. This implies that the ability of Rllphot to find smaller, lower 
luminosity Hll regions is hmited for the most distant galaxies in the sample. To explore 

the effect this has on the measured values of L3, D3, and fd, we first compute a minimum 
detectable Hll region Ha luminosity, Lum, for each galaxy. We do this by fitting a line to log 
IjHa as a function of log SNR for all the regions in the galaxy. This fit was used to solve for 
the luminosity at a signal to noise ratio of five, the Hll region detection limit recommended 
by Thilker et al. (2000). The value for was then taken to be this luminosity plus la, 
where a is the rms deviation of the log Lna values from the fitted line. All but five of the 
sample galaxies have Lum > 10^^ ergs s~^ cm~^; the largest value is 10^^-^ ergs cm~^. 
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Because of this, we list in Table 1 the number of regions found by Bllphot with log Lna >38 
rather than the total number of regions detected so that a comparison of the number of 
regions found in one galaxy to that found in another can be made without any bias caused 
by the completeness limit increasing with distance. 

In Fig. 3, we plot radial velocity relative to the Local Group and corrected for in-fall 
into Virgo, Vlq, versus Lum. As expected, increases with Vlq but with a significant 
amount of scatter (~0.3 dex about a line fit to the data). In the lower panel of Fig. 3, we 
plot Vlg versus L3. We also plot the median value of L3 in five bins for Vlg] we display 
these values as shaded rectangles with widths equal to the widths of the Vlg bins and with 
lower and upper boundaries that correspond to the lower and upper quartiles for L3 for the 
bins. It is evident from this plot that there is a bias toward higher values of L3 for the 
more distant galaxies. However, the largest values of L3 for the most distant galaxies are not 
significantly higher than the largest values for the most nearby galaxies, implying that this 
bias is due mostly to the increase in typical detection limit with Vlg than to a problem with 
artificial blending of luminous (log Lna ^38) Hll regions for more distant objects. This is 
consistent with tests run by Thilker et al. (2000) on M51 which implied that blending had 
no significant effect on the number of Hll regions with log >38.6 detected by Hllphot 
for distances up to 45 Mpc (see Fig. 11 of Thilker et al. 2000). 

The same is not true, however, for D3. We plot Vlg versus D3 in Fig. 4 along with 
median values for five Vlg bins and find that there is an apparent positive correlation between 
the two quantities. This is what one may expect if artificial blending of Hll regions were a 
significant problem at higher redshift. However, the absence of a similar trend between Vlg 
and L3 indicates that this is most likely not the case. It is then more likely that this trend 
is caused by the increase in the physical size that corresponds to the size of the seeing disk 
for the more distant galaxies. The median fwhm of the PSF for our Ha images was about 
1V6, or about 280 pc for VtG=2500 km s~^. To estimate the magnitude of the effect the 
size of the seeing disk has on the trend in Fig. 4, we plot D3 corr- ^ ^ function of Vlg in the 
lower panel of Fig. 4. From this plot, it can be seen that the PSF corrections from equation 
(3) significantly reduce the magnitude of the trend seen in the upper panel of Fig. 4 while 
retaining a bias toward larger values of D3 at larger distances similar to the bias observed 
in Fig. 3 for L3. This implies again that blending of Hll regions is not a significant problem 
for our sample for the brightest regions. It also implies that the measured Hll region sizes 
are significantly affected by the width of the PSF and are not rehable indicators for how the 
typical region diameter may depend on various galaxy properties. 

We plot fd as a function of Vlg and median values for in five Vlg bins in Fig. 5 to 
explore the possibility that the higher detection limit at larger distances causes the amount 
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of DIG to be overestimated. If this is the case, one would expect the diffuse fractions to be 
significantly higher at larger redshifts. From Fig. 5, it is evident that the median value for 
fd for the lowest Vlg bin is smaller than that for the other bins. However, the values for 
the remaining four bins are roughly constant, implying that there is not a significant bias 
toward higher values of fd at larger distances. 

2.5. Surface Brightness and Color 

In paper I, it was discovered that the HiPASS sample contains a larger fraction of 
galaxies that are relatively bluer and lower surface brightness than the optically selected 
Nearby Field Galaxy Survey (NFGS) of Jansen (2000). To explore the possibility that the 
properties of the Hll regions and DIG in the bluest and most LSB galaxies which appear in 
smaller numbers in similar optical samples may be significantly different, we first plot the 
R-band surface brightness at the half-light radius, iJ,e,R, and the color within the half-hght 
radius, {B — R)^, as functions of Vlq in Fig- 5. We again plot median values within five Vlq 
bins and display the results as shaded rectangles in the same way as was done for L3 in Fig. 
3 (see §2.4). From these plots, there appears to be no significant bias toward higher or lower 
surface brightness galaxies at higher redshift. Similarly, there is no apparent bias toward 
bluer or redder galaxies at larger distances. Because of this, any trend observed between L3 
and either surface brightness or color cannot be the result of the bias toward larger values 
of L3 at higher redshift that is evident in Fig. 3. To explore possible relationships among 
these quantities, we plot /ie,R and {B — R)e versus L3 and fd for all of our sample galaxies 
in Fig. 6. We do not include similar plots using D3 because of inaccuracies caused by the 
relative size of the seeing disk as described in the previous section. 

Within four bins in surface brightness and color, each containing roughly the same 
number of galaxies, we compute the median values for L3 and fd and display them in the 
appropriate plots in Fig. 6 as shaded rectangles with widths equal to the width of the bins 
in Hg ji and {B — R)^ and with upper and lower boundaries that correspond to the median 
values for L3 and fd ±1(7 where a is the error in the median value (i.e. not the difference 
between the upper and lower quartiles as was used in previous figures) . We also plot median 
values for L3 and fd for all galaxies as horizontal dashed lines. From these median values, 
it can be seen that the lowest surface brightness galaxies have higher diffuse fractions and 
lower values for L3; the same is true to a lesser degree for relatively bluer galaxies. The fact 
that lower surface brightness galaxies are found to have lower values of L3 may be heavily 
influenced by small number statistics as the number of detected Hll regions is correlated with 
surface brightness. The degree to which this may effect the observed trend will be addressed 
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later in §3.4. The trend found between diffuse fraction and surface brightness is similar to 
the trend found by Greenawalt (1998) who demonstrated that within individual galaxies, 
areas with higher SFR surface densities had lower diffuse fractions. Despite the instances of 
highly uncertain diffuse fractions alluded to in §2.2, the errors in the median values for the 
four surface brightness bins are small enough to conclude that the trend observed between 
/Xe,ij and fd is real. 

3. HII Region LFs 

3.1. Individual LFs 

Hll region LFs were constructed for all galaxies within our HiPASS sample with Vlq >840 
km s"^. This velocity requirement was used because the major sources of uncertainty in the 
corrected velocities come from the errors in the assumed values for the velocity of the sun 
relative to the Local Group and the distance to the Virgo cluster. These uncertainties pro- 
duce errors in the corrected radial velocities that are on the order of 50 km s~^ (Yahil, 
Tammann, & Sandage 1977) and 80 km s~^ (Lu, Salpeter, & Hoffman 1994) respectively 
yielding a total uncertainty of about 94 km s^^. Given that the luminosity bins for the 
LFs were chosen to be 0.2 dcx, the error in the luminosity originating from the error in the 
distance determination must be less than 0.1 dex for the computed LF to accurately reflect 
the true LF for a given galaxy. Therefore, the largest allowed error in V^g is 11.5%, and the 
minimum allowable corrected radial velocity is 817.4 km s~^. A more conservative limit of 
840 km s""^ was used to ensure that the shapes of the LFs would not be significantly affected 
by distance errors and because this velocity corresponds to a distance of 12 Mpc for Ho=70 
km s~"^ Mpc~^. For each galaxy, only Hll regions with signal to noise ratios greater than five 
were considered to be detected regions (i.e. the detection limit recommended by Thilker et 
al. 2000). Example LFs are plotted in Fig. 7. 

Previous studies of Hll region LFs (e.g. Hameed 2001) have used power law fits to 
the bright end of the LFs to characterize their shapes, assuming the LF follows the form 
dNocL°dL. Fits are typically confined to the largest values of L^a because for a Salpeter 
(1955) initial mass function (IMF) (i.e. power law slope of 2.35) and an upper limit of 100 
M0, the largest Ha luminosity one would expect from a region ionized by a single star is 
about 3x10^^ ergs s~^. Oey & Clarke (1998) demonstrated that for a distribution of regions 
ionized by poor or "unsaturated" clusters, the LF drops steeply at an Ha luminosity of about 
Iq39 gj.gg g-i. beyond this, the shape of the LF traces well the distribution of masses for rich 
clusters. Because of this, for any galaxy that forms a significant number of poor clusters, 
the shape of the LF can be markedly different below and above the hmit of 10^^ ergs s~^. 
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Therefore, to characterize the shapes of the LFs, we fit a power law for log Lna >39 for all 
LFs where at least five luminosity bins with log Lh^ >39 are not empty. The results of these 
fits are plotted with the appropriate LFs in Fig. 7; values for the power law slope, a, for 
individual galaxies are listed in Table 1. No significant trend was found between a and either 
He or {B — R)e. It is possible that this is due to the large uncertainty in the determination 
of a (the median error is ~20%) or to the fact that more LSB, fainter galaxies tend to form 
few if any regions with log Lj^„ >39, implying that these power law fits do not provide any 
information regarding the difference between the shapes of the LFs for these galaxies and 
those for more HSB, brighter galaxies. 



3.2. Co-added LFs 

To explore how the shapes of the Hll region LFs for the lowest surface brightness and 
bluest galaxies in the HiPASS sample may differ from those for galaxies that are more 
typically contained within optically selected samples such as the NFGS, we have constructed 
co-added Hll region LFs. We have opted for this approach because, as stated above, the 
most LSB and bluest galaxies tend to be less luminous and to have fewer detectable Hll 
regions. The co-adding process used was as follows. For a particular co-added group, within 
each luminosity bin, a weighted mean number of regions was computed for all galaxies that 
had Liim (see §2.4) less than the lower boundary of the bin. Since larger galaxies tend to 
form more Hll regions and since the HiPASS sample was selected from an Hi catalog, for this 
computation, the number of regions within each bin from each galaxy was weighted by M^]. 
This was done to ensure that no one galaxy dominated the shape of the resulting co-added 
LF. Because of this weighting scheme, only galaxies with Mhi greater than the HiPASS 3a 
detection hmit at a radial velocity of 2500 km s"^ (1.6x10^ Mq for Ho=70 km s"^ Mpc"^) 
were included. Again, galaxies with corrected radial velocities less than 840 km s~^ were 
excluded. These two requirements qualify 58 of the 69 HiPASS galaxies for the co-adding 
process. 

To asses how distance effects influence this co-adding process, all galaxies ehgible to be 
co-added were sorted by radial velocity and then placed in three roughly equal sized groups 
designated near, intermediate, and far. The ranges in values of Vlg for the three groups 
are roughly 880< Vlg <1380 km s^^ for the near group, 1380< Vlg <1730 km s~^ for the 
intermediate group, and 1730< Vlg <2500 km s^^ for the far group. The co-added LFs 
for these groups arc displayed in Fig. 8 along with the ratio of the near group LF to the 
intermediate group LF and the ratio of the near group LF to the far group LF as functions 
of luminosity. For log Lna >38, the LF for the intermediate group appears to have fewer 
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regions at all luminosities than the nearby group; the opposite is true for the LF for the far 
group. However, the residuals between the near group LF and both the intermediate and far 
group LFs arc relatively fiat as functions of Ha luminosity for 38< log Lh^ <40, implying 
that the shape of the co-added LFs do not change significantly with distance. 

Thilker et al. (2000) used images of M51 altered to make the galaxy appear more 
distant to asses the effects of sensitivity and blending on the shape of the LF as a function 
of distance. The altered images were created to simulate the appearance of M51 if it were at 
distances of 15, 30, and 45 Mpc (the actual distance to M51 was assumed to be 9.6 Mpc). 
The results from this analysis predict that for more distant galaxies, l^Wphot will measure an 
LF with a slope that is artificially flattened by blending for intermediate luminosity regions 
while maintaining the same shape for higher luminosity regions (log >38.6 for the case 
of M51 for a distance of up to 45 Mpc). Since the most distant galaxies in our sample are 
closer than 40 Mpc and the shapes of the LFs for all three distance groups agree reasonably 
well, flattening of the LFs from distance effects does not appear to be a significant problem 
for our co-adding process. 

While these results imply that the effects of blending do not depend on distance within 
the volume occupied by our sample, they may be worse for locations where Hll regions are 
more closely spaced (e.g. Scoville et al. 2001) such as spiral arms or higher surface brightness 
galaxy disks. This may cause the shapes of the measured LFs for such locations to artificially 
appear less steep when compared to LFs for locations where the typical separation between 
Hll regions is larger such as intcrarm regions and LSB galaxies. The possible impact of this 
on the analysis to follow will be discussed in §3.3. 

To examine how the LFs for the most LSB and bluest galaxies may differ from those for 
typical spirals, six co-added groups were selected. First, LFs for two comparison groups were 
constructed. The comparison groups were chosen so that they spanned the ranges in surface 
brightness and color typical of optical catalogs and so that they contained enough galaxies 
that the resulting LFs would be well determined (i.e. less than 10% error for the majority 
of the log LijQ, bins) . The surface brightness comparison group was chosen to consist of all 
galaxies from our sample that qualified to be co-added according to the criteria described 
above that were within ±2a" of the mean surface brightness for the NFGS (24. 4< /ie,B <20.4), 
50 galaxies in all. The color comparison group was chosen in a similar way by selecting all 
qualified galaxies from our sample within ±2(j of the mean color for the NFGS (0.60<(B- 
R)e <1.60), resulting in a group of 56 galaxies. 

To examine how the shapes of the LFs for galaxies that are at the extreme ends of 
the color and surface brightness distributions may differ from the typical shapes represented 
by the LFs computed for the comparison groups, the remaining four co-added groups were 
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constructed as follows. Among the 58 galaxies that qualify to be co-added, the ten lowest 
and ten highest surface brightness galaxies were co-added in two separate groups; similarly, 
the ten bluest and ten reddest galaxies were co-added in two other groups. These groups 
are hereafter referred to as the LSB, HSB, blue and red groups respectively. The number of 
galaxies within these groups was chosen to be ten as that was the number required to keep 
the errors within the majority of the log Lhu bins to less than 30% for the LFs for all four 
groups. The resulting co-added LFs for all six groups are plotted in the two left panels of 
Fig. 9. 

At the lowest detectable Hll region luminosities, all the LFs appear to roughly agree. 
However, the shape of the LSB group LF is markedly different from that of the comparison 
LF; the LSB group LF is approximated well by a power law down to log Lffa ~38. The slope 
of the LF for the blue group appears to be flatter than that for the comparison and red groups 
for intermediate luminosities (37.5<log Lna <38.5); the slope for the red group LF appears 
to be steeper than that of the color comparison LF. To quantify these differences in shape, 
we compute the reduced (referred to hereafter as Xred) between the LSB, HSB, blue, and 
red group LFs and their comparison LFs. We do this by assuming that the LFs for the four 
extreme groups each differ from the corresponding comparison LF by a scale factor. We then 
determine the scale factor that minimizes over the range 37.7<log <40.5 and divide 
the minimized by the number of nonempty log Lna bins over this range minus one. This 
lower limit for the range in log Lna was chosen because less than half of the galaxies in the 
comparison groups have log <37.7, implying that below log Ljja=37.7, the completeness 
corrections made during the construction of the comparison LFs are significant and that this 
portion of each LF is not as representative of the entire co-added group as the rest of the LF. 
The upper limit was chosen because beyond log LflQ=40.5, only one or two galaxy contribute 
to each LF as evident by the large errorbars seen in Fig. 9. The resulting values for Xred 
printed in the appropriate panels in Fig. 9. From these values, it can be seen that the shapes 
of the HSB and blue group LFs agree with those of the their comparison LFs within roughly 
1(7. The shapes of the LSB and red group LFs do not match those of their comparison LFs 
as well with Xred being about 2.5 and 1.7 for the LSB and red groups respectively. 



3.3. Surface Brightness and Blending 

Using narrow-band images obtained with HST, Scoville et al. (2001) found that in 
ground-based images of galaxies as nearby as M51 {d ~10 Mpc), a significant fraction of 
Hll regions will be blended, causing the measured Hll region LF to be artificially fiattened. 
They argue that blending will have a larger effect on LFs measured for locations where the 
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number density of Hll regions is higher. For example, they assert that this could explain why 
the LFs for interarm regions appear steeper than those for regions found in in spiral arms. 
While Fig. 8 indicates that the effects of blending on the measured LFs do not change with 
distance within the relatively small volume covered by our sample, the effects of blending 
may be worse in higher surface brightness galaxies where the density of Hll regions is likely 
to be higher, just as the density of Hll regions is higher in spiral arms. To explore this, we 
computed the projected distance to the nearest neighboring region for each Hll region with 
SNR>5 within each galaxy which we will refer to as A^j„. For the LSB, comparison, and 
HSB co-added groups, the median values for A^j„ are 420, 380, and 300 pc respectively, 
confirming that on average, the density of Hll regions is higher in higher surface brightness 
galaxies. Since we are limited by the resolution of our ground-based images and the lack 
of higher resolution images for the galaxies in our sample, we cannot explicitly determine 
the effect blending may have on the shape of the LF for each co-added group. However, 
the shapes of the LFs for the HSB and comparison groups agree quite well even though the 
typical densities of Hll regions for the two groups are significantly different. It is therefore 
unlikely that the relatively lower densities of regions within the galaxies of the LSB group 
contribute significantly to the comparatively steeper shape of the LSB group LF. 



3.4. Dust Extinction 

The discrepancy in LF shapes may be infiuenced by the fact that no correction was 
made for internal extinction, especially in the case of the red group LF. To explore this, 
we applied a correction for internal extinction at Ha, A{Ha)int, derived from a linear least 
squares fit to the data of Jansen (2000) given by 

log A{Ha)M = (-0.063 ± 0.021)Mr + (1.33 ± 0.16)(5 - R)^ + (-3.08 ± 0.40) (4) 

where A{Ha)int was derived using the measured Balmer decrements taken from the Jansen 
(2000) data, an intrinsic ratio of Ha to H/3 ffux of 2.85 (Osterbrock 1989), the extinction 
curve of O'Donnell (1994), and Rv=3.1. As with the [Nil] correction given by equation 
(1), fitting a plane to the A{Ha)int data as a function of both Mr and {B — R)^ yielded 
a relation with ~0.1 dex less scatter than the relation between A{Ha)int and Mr used in 
paper I. Such a correction may be inappropriate for studying the properties of the brightest 
Hll regions as the extinction can vary significantly from one location to the next within a 
galaxy (Kennicutt 1988). However, for the purpose of constructing co-added LFs, such a 
statistical correction provides a reasonable estimate of the effect that attenuation by dust 
has on the measured LFs. 

Bllphot was rerun on the images after the extinction corrections were applied. We chose 
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to rerun HIIphot rather than simply apply the extinction corrections to the measured Hll 
region luminosities because the region boundaries are defined by the slope of their surface 
brightness profiles (sec §2.2) which will be altered by the multiplicative extinction corrections. 
However, we note that this is only relevant for relatively isolated regions. The value for the 
limiting Hll region luminosity was redetermined for each galaxy using the new Ullphot 
output, and the co-added LFs were reconstructed following the procedure described above. 
These LFs are plotted in the two right panels in Fig. 9. For the new co-added LFs, the 
values for Xred were recomputed as described above and are printed in the appropriate panels 
in Fig. 9. From these plots and the Xred values, it can be seen that using the extinction 
corrections causes the number of Hll regions per galaxy to increase for both the HSB and 
red groups and that the shapes of the LFs for all of the color groups agree within less than 
la. For both the LSB and HSB group LFs, the values for Xred slightly smaller than they 
were for the LFs that did not use extinction corrections. However, the LSB group LF has a 
relatively irregular shape and its value for xled ^^ill relatively large at about 2.3. 



3.5. Small Number Statistics 

Since the number of regions with SNR>5 is less than 60 for all but one of the ten galaxies 
in the LSB group and is as low as four, the fact that the co-added LF for that group differs 
in shape from the LFs for the other groups may be the result of small number statistics. To 
explore this possibility, we reconstruct the LF for each of the galaxies in the LSB group in 
the following way. We first assume that the LF for the comparison surface brightness group 
is the "true" LF over the interval 37.7<log Lffa <40.5 (see §3.2.2). For galaxies where the 
limiting Hll region luminosity is more than 10^^'^ ergs s~^, we consider only the interval log 
Liim ^ log Lffa <40.5. For each galaxy, we counted the number of Hll regions found within 
this interval, Nr, and generated a set of Nr random numbers which we used to sample the 
assumed true LF. Following this, we co-added the new LFs in the same manner as described 
above and computed a value of xled between each fake co-added LF and the measured LSB 
group LF. We repeated this procedure 1000 times to explore the range in shapes that could 
be produced by randomly sampling the assumed true LF with small numbers of regions. As 
a control, we also perform the same procedure for the galaxies in the HSB group which have 
a median number of regions with SNR>5 of ~150. 

The first five fake co-added LFs created with this procedure using the data without 
internal extinction corrections are plotted in the upper panels of Fig. 10 with the actual 
LFs plotted in the upper left panel. From these plots, it appears that the power law shape 
of the LSB group LF is most hkely not the result of small number statistics while the shape 
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of the HSB group LF is recovered in each instance. We repeated the procedure using data 
with the internal extinction correction given in equation (4) apphed to it; the first five fake 
co-added LFs are plotted in the lower panels of Fig. 10. In this case, the LFs generated 
by randomly sampling the assumed true LF do appear to resemble the somewhat irregular 
shape observed for the LSB group. 

To examine the results in a more quantitative manner, we plot the distribution of 
Xred values in Fig. 11 for the LSB and HSB groups. The results for the fake co-added LFs 
generated using data with no extinction corrections are plotted in the upper panel; the results 
for the fake co-added LFs generated using data with extinction corrections arc plotted in 
the lower panel. The modes for the Xred distributions for the HSB group closely match the 
values printed in the upper panels of Fig. 9 which is what one would expect if the LFs for 
the galaxies in the HSB group are approximately as well sampled as the LFs for the galaxies 
in the comparison group. The mode for the xled distribution for the LSB group without 
internal extinction corrections is about 1.9. This is significantly lower that the value printed 
in Fig. 9 but is still not as low as that computed for the HSB group. The mode for the Xred 
distribution for the LSB group with extinction corrections is about 1.1 and the shape of the 
distribution is similar to that for the HSB group. However, the mode is still larger than that 
found for the HSB group. 

We also note that while the sample of Jansen (2000) that was used to derive the 
extinction corrections does span the same range in R-band luminosity as our sample, it 
contains a substantially lower fraction of LSB galaxies. Since LSB galaxies have been found 
to have on average relatively low metallicities (about 1/3 solar; McGaugh 1994) and typically 
contain little if any molecular gas (O'Neil, Schinnerer, & Hofner 2003), it is likely that 
equation (4) overestimates the amout of internal extinction for the LSB galaxies in our 
sample. Taking this into account, the results displayed in Fig. 11 imply that while the 
effects of dust extinction and small number statistics contribute significantly to the shapes 
of the co-added LFs, they cannot fully explain the discrepancy between the shapes of the LSB 
and comparison group co-added LFs displayed in Fig. 9. These results also imply that while 
small number statistics may strongly influence the trend found between /ie,_R and L3 discussed 
in §2.5, there is also a real correlation between surface brightness and the luminosity of the 
brightest Hll regions. 

4. Discussion and Conclusions 

The trends displayed in Fig. 6 as well as the co-added LFs plotted in Fig. 9 suggest that 
the conditions under which star formation takes place in lower surface brightness galaxies 
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may be different tfian in fiigfier surface brightness systems. This possibihty is of particular 
interest since optically selected catalogs tend to be biased against these galaxies. This 
observational bias is particularly relevant in regards to the shape of the Hll region LF since 
eight out of the ten galaxies contained within the LSB co-added group have values for ^ 
that are more than la fainter than the mean for the NFGS. Since the extinction corrections 
derived from the Jansen (2000) data most likely overestimate the amount of dust in our 
LSB galaxies, the results in Fig. 11 imply that the difference in LF shapes can only be 
partially explained with a combination of the effects of dust extinction and small number 
statistics. The effects of blending which may be stronger for higher surface galaxies do not 
appear to significantly contribute to the difference between the shapes of the comparison and 
LSB group LFs. Therefore, this difference most likely reflects a real discrepancy between the 
distribution of Hll region luminosities in LSB galaxies and that for relatively higher surface 
brightness spiral galaxies. 

In terms of gas density and surface brightness, the disks of LSB galaxies are more similar 
to the extreme outer disks of more typical spiral galaxies than they are to the entire disk 
components of those galaxies. It is therefore reasonable to compare the properties of the 
Hll regions that have been found in the outer portions of spiral disks (e.g Ferguson et al. 
1998; Lelievre & Roy 2000; Thilker et al. 2005) to those that we have observed for the 
LSB galaxies in our sample. The luminosities found for the star forming regions in the outer 
disks of NGC 628 (Lelievre & Roy 2000) and M83 (Thilker et al. 2005) imply that the Ha 
luminosities for the vast majority of such regions are less than ~ 10^^ ergs s~^. The LF for 
the LSB group indicates that LSB galaxies are capable of forming a significant number of 
regions with \-iua > 10^^ ergs s~^ and in some cases, a few regions with Lna > 10^° ergs s~^. 
This implies that while Hll regions in LSB galaxies are less luminous than those in higher 
surface brightness spiral galaxies, LSB galaxies may be capable of forming more himinous 
regions than those found in the outer portions of nearby disk galaxies. However, wc note 
that the number of galaxies for which outer disk Hii regions have been study in detail is 
small and that future observations may reveal that it is possible for larger Hll regions to 
form in these locations as well. 

The difference in shape between the LSB group and comparison LFs displayed in the 
upper left panel of Fig. 9 resembles the observed difference between arm and interarm Hll 
region LFs (e.g. Kennicutt, Edgar, & Hodge 1989; Banfi et al. 1993; Oey & Clarke 1998; 
Thilker et al. 2000) with the LSB group LF more closely resembling the typical interarm 
Hll region LF. The fact that interarm Hll regions are on average less luminous that those 
contained in spiral arms is consistent with the idea that the star clusters that are ionizing the 
regions within spiral arms are younger that those that are ionizing interarm regions (Oey & 
Clarke 1998). Scoville et al. (2001) have argued that the difference in LF shapes may result 
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from the effects of blending being less severe for interarm regions where the typical spacing 
between Hll regions is relatively larger. However, as discussed in §3.2, the difference in shape 
between the LF for the LSB group, where the spacing between Hll regions is typically larger, 
and that for the comparison group LF is most likely not the result of the comparison group 
LF being flattened more by blending than the LSB group LF. 

The fact that the LSB group LF is similar to interarm region LFs may then imply that 
the star formation in LSB galaxies is somewhat episodic so that on average, the relatively 
new star clusters found in these galaxies will be slightly older than those found in typical 
spirals that arc continually forming stars. Indeed, the relatively blue B-H colors of many gas 
rich, LSB galaxies (see Bothun & Caldwell 1984; de Blok, van dcr Hulst, & Bothun 1995) 
cannot be reconciled with an exponentially declining or constant star formation history (over 
the last few billion years). Such star formation histories would cause the giant branch to 
be more populated yielding redder colors. To simultaneously explain the blue broad band 
colors and low abundances in systems which do form massive stars as evidenced by the LSB 
group co-added Hll region LF, it seems likely that episodic star formation events define the 
recent star formation history of the typical LSB disk. 

The difference in LF shape along with the trend between surface brightness and L3 seen 
in Fig. 6 may also result from LSB galaxies forming a higher fraction of stars in lower mass 
star clusters or outside of clusters altogether. Indeed, an interesting observation yet to be 
performed is to examine whether the frequency of stellar clusters in LSB disks is similar to 
that seen in normal disk galaxies. The toy model of O'Ncil, Bothun, & Schombcrt (1998) 
argues that stellar cluster formation in LSB disk galaxies is suppressed (because of the very 
large Jeans length in these low density disks) and that the formation of individual massive 
stars occurs stochastically within the disk and not exclusively within stellar clusters. While 
there is yet no direct observational evidence for a paucity of stellar clusters in LSB disks, our 
data is at least indirectly consistent with this view. The trend between surface brightness 
and diffuse fraction may support this notion as Hoopes (2000) estimates that main sequence 
O and B stars that reside in the field rather than in Hll regions account for ~40% of the 
ionization of the DIG in typical spiral galaxies. If a relatively larger fraction of the O and B 
stars in LSB galaxies are not formed in dense, massive molecular clouds that would produce 
Hll regions, they would be expected to have larger diffuse fractions as observed. In any 
case, the results imply that the manner in which star formation proceeds in LSB galaxies is 
considerably different than that for more HSB spiral galaxies. 

The authors would like to thank the NOAO TAG for allocation of observing time and 
the CTIO staff for expert assistance at the telescope. We would also like to thank D. Thilker 
for assisting with the usage of Rllphot and the referee for useful comments and suggestions. 
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Fig. 1. — Steps in the Hllphot procedure as performed on the Sm galaxy IC4710; (a) the B- 
band image, the Ho; continuum subtracted image with boundaries marked for (b) footprints, 
(c) seeds, and (d) final HII regions with the (e) diffuse background image and (f) the HII 
region LF. 



- 21 - 




Fig. 2. — Absolute B-band magnitude corrected for internal extinction according to Sandage 
& Tammann (1981) versus the weighted mean luminosity of the three brightest Hll regions, 
L3; the dashed line is a linear least squares fit to the data for Sbc/Sc galaxies only; the 
dotted lines are this fit ±la; the solid line line represents the fit applied to data for Sbc/Sc 
galaxies taken from Fig. 3 of Kennicutt (1988). 




Fig. 3. — Limiting Hll region Ha luminosity (i.e. the luminosity at which SNR?5i5), Lum, for 
each galaxy as a function of radial velocity relative to the Local Group corrected for infall 
into Virgo, Vlg, (upper) with a linear least squares fit to the data (solid line) ±lcr (dashed 
lines). The weighted mean luminosity for the three brightest Hll regions in each galaxy, L3, 
as a function of Vlg (lower) with the fit to log Lum as a function of Vlg ilc plotted as 
solid and dashed lines. The median values for L3 for five Vlg bins are plotted as shaded 
boxes where the upper and lower boundaries of the boxes correspond to the upper and lower 
quartiles for the bins. Open circles represent galaxies where the calibration is questionable 
(see paper I) ; the star is M83. 
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Fig. 4. — Weighted mean diameter of the three brightest Hll regions, D3, as a function of 
radial velocity, Vlg; the diameters in the lower panel are the values including a correction 
for a Gaussian PSF according to equation (3). The symbols and shaded boxes have the same 
meanings as in Fig. 3. 
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Fig. 5. — The diffiise fraction, f^, R-band surface brightness at the half-hght radius, jJ^e^R, 
and color within the half-light radius {B — R)e, as functions of Vlg- The symbols and shaded 
boxes have the same meanings as in Fig. 3. 
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Fig. 6. — Weighted mean luminosity of the three brightest HII regions, L3, and diffuse 
fraction, f^, as functions of surface brightness at the half-hght radius, ^e,R; and color within 
the half-light radius, (B — R)^. The symbols have the same meaning as in Fig. 3. The 
median values for L3 and fd in four bins for //e,R and {B — R)e are displayed as shaded boxes 
in the appropriate plots; the width of the boxes correspond to the width of the bins; the 
upper and lower limits of the boxes correspond to the median values ilcr where a is the 
error in the median value. The median values for L3 and fa for all galaxies are displayed as 
dashed hnes. 
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Fig. 7. — HII region LFs for the 16 most nearby galaxies with Vlg >840 km s~^; weighted 
hnear least squares fits for log Lna >39 are displayed for galaxies where at least five of the 
luminosity bins with log Lho, >39 are not empty; the vertical dashed lines represent the 
completeness limit, L^m, for the galaxies' LFs (see §2.4). 
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Fig. 8. — Co-added HII region LFs for three different distance bins (upper); the ratio of the 
LP for the near group to that of the intermediate group (closed triangles, lower) and the 
ratio of the LF for the near group to that of the far group (stars, lower) . 
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Fig. 9. — Upper left: the co-added HII region LFs for the LSB (open triangles), HSB (open 
boxes), and surface brightness comparison (points) group LFs (see §3.2.2) with values for the 
reduced between the comparison LF and both the LSB and HSB group LFs (see §3.2.2). 
Upper right: same as upper left, but with internal extinction corrections applied according 
to equation (4). Lower left: the co-added HII region LFs for the blue (open triangles), 
red (open boxes), and color comparison (points) group LFs (see §3.2.2) with values for the 
reduced between the comparison LF and both the blue and red group LFs (see §3.2.2). 
Lower right: same as lower left, but with internal extinction corrections applied according 
to equation (4). In all panels, the range in log Lffa over which was calculated is marked 
with vertical dotted lines. 
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Fig. 10. — Co-added HII region LPs generated for the LSB (open triangles) and HSB (open 
boxes) galaxy groups assuming that they randomly sample the same LF as is measured for 
the comparison surface brightness group (solid line). The upper panels display results where 
no correction was applied for internal extinction; the lower panels display results for LPs that 
include the extinction corrections given by equation (4). In each of the two sets of plots, 
the LPs in the upper left panel are the actual LPs measured from the data; the remaining 
panels represent the results of using the first five of 1000 different sets of random numbers 
to sample the assumed true LP (see §4) . 
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Fig. 11. — Distributions for the reduced between the LSB (sohd points) and HSB (open 
points) group co-added LFs and the 1000 fake LPs generated by randomly samphng the 
comparison group LF. The upper panel displays the results for LFs that do not include the 
extinction corrections given by equation (4); the lower panel shows the results for LFs that 
do include extinction corrections. 
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8 


678 


-1 


2 


34.8 


ESO035-G009'^ 


b 


3 


-6 


44 





73 





11 


38 


1 


330 






15.7 


ESO035-G018^ 


b 


63 


-6 


35 





55 





06 


39 


4 


781 






24.9 


ESO035-G020 




21 


-6 


23 


n 


33 


n 


01 


39 


7 


1050 






31.6 


ESO035-G021 




7 


-6 


84 





64 





13 


39 


2 


213 






17.4 


ESO036-G006 




17 


-6 


26 





67 





17 


38 


7 


236 






15.9 


ESO037-G004 




2 


-6 


88 





70 





07 


38 


2 


383 






18.1 


ESO037-G010 




233 


-6 


30 





27 





02 


39 


9 


179 


-1 


8 


25.4 


ESO037-G015^ 




23 


-5 


92 


n 

\j 


39 


n 


03 


39 





543 






23.0 


ESO038-G011 




13 


-6 


66 


n 
U 


A 7 


n 
U 


UO 


39 


2 


966 






27.0 


ESO054-G021* 




64 


-6 


25 





63 





03 


39 


6 


945 






19.7 


ESO059-G001 




2 


-6 


57 





43 





06 


38 


1 


315 






6.4 


ESO060-G007^ 




5 


-6 


17 





78 





06 


38 


4 


169 






21.5 


ESO060-G019 




57 


-6 


50 





20 





05 


40 





894 


-1 


5 


20.4 


ESO060-IG003 




10 


-6 


15 





26 





03 


39 





217 






20.0 


ESO061-G017 




13 


-6 


37 





41 





10 


38 


8 


226 






25.2 


ESO079-G005^ 


b 


25 


-6 


23 





45 





03 


39 


4 


495 






24.1 


ESO079-G007'^ 


b 


39 


-6 


12 





49 





14 


39 


4 


175 






23.3 


ESO080-G005'^ 


b 


14 


-6 


38 





46 





06 


39 


2 


742 






21.2 


ESO084-G040 




2 


-6 


51 





32 





07 


38 


4 


306 






16.6 


ESO085-G014 




43 


-6 


08 





41 





02 


39 


6 


712 


-1 


7 


19.0 


ESO085-G030^ 




23 


-6 


01 





23 





05 


39 


4 


359 






17.5 


ESO085-G047 




23 


-5 


97 





49 





05 


39 


2 


594 






19.8 



-32- 



Table 1 — Continued 



log L3 Ds^corr d 

Galaxy N(HII)38 log ^^^^^ fa f^/, (ergs s'l) (pc) a (Mpc) 



(1) 


(2) 


(3) 




(4) 


(5) 


(6) 




(7) 


(8) 


(9) 


ESO086-G060 


3 


-6 


23 





74 





06 


38 


2 


151 






22.6 


ESO090-G004 


35 


-6 


11 





56 





08 


39 


3 


270 






29.8 


ESO091-G007 


42 


-6 


61 










39 


8 


400 






31.1 


ESO092-G006 


203 


-6 


24 





11 





30 


40 


1 


756 


-1 


8 


24.9 


ESO092-G021 


433 


-6 


06 





46 





05 


40 


3 


1430 


-1 


9 


29.1 


ESO104-G022 


7 


-6 


18 





64 





07 


38 


9 


439 






11.5 


ESO119-G016'^ 


5 


-6 


11 





60 





23 


38 


5 


376 






12.6 


ESO140-G019 


1 


-6 


44 





12 





02 


38 


2 


616 






13.9 


HIPASS0635-70^ 






















22 


6 




HIPASS0653-73 


7 


-5 


51 










39 


2 








16.7 


HIPASS1039-71 


2 


-6 


07 










37 


9 


50 






22.0 


IC2150'' 


84 


-6 


62 





62 





03 


40 





1057 


-1 


2 


24.4 


102554^^ ^ 


17 


-6 


23 





46 





02 


39 


8 


559 


-1 


3 


19.8 


IC3104 


5 


-6 


82 





64 





23 


38 


9 


106 






5.9 


IC4662 


63 


-5 


69 





03 





12 


39 


9 


172 






5.6 


IC4710^ 


31 


-6 


14 


n 

u 


00 


n 

u 




39 


2 


349 






10.6 


IG4870^ 


10 


-5 


43 





19 





19 


39 


2 


277 






12.6 


IG5028^ 


35 


-5 


49 





67 





05 


39 


2 


218 






23.6 


IG5176^ ^ 


57 


-6 


37 





71 





09 


39 


1 


595 






24.9 


M83 


2340 


-5 


79 










40 


6 


406 






10.7 


NGC0406'^ 


55 


-6 


21 





53 





03 


39 


8 


472 


-1 


6 


21.1 


NGC0802^ 


2 


-7 


05 





33 





07 


38 


4 


1214 






20.4 


NGC1313 


160 


-5 


67 





10 





03 


39 


5 


272 






5.0 


NGC151P 


87 


-6 


33 





18 





05 


40 


4 


591 


-1 


5 


18.2 


NGC1559=' 


259 


-6 


13 





27 





03 


40 


3 


755 


-1 


7 


17.5 


NGG1809^ 


153 


-6 


34 





43 





83 


39 


5 


274 






17.8 


NGG1892 


52 


-6 


24 





37 





02 


39 


8 


667 


-1 


7 


18.4 


NGG2082^ 


66 


-6 


03 





20 





13 


39 


4 


484 






16.1 


NGG2397B 


9 


-6 


30 





37 





04 


38 


9 


144 






19.8 



-33- 



Table 1 — Continued 













log Lg 






d 


Galaxy 


N(HII)38 


log ^^f/^- 

(3) 


fd 




(ergs s~-^) 


(pc) 


a 


(Mpc) 


(1) 


(2) 


(1) 


(■^) 


(6) 


(7) 


(8) 


(9) 


NGC2442* 


278 


-6.56 


0.45 


0.05 


39.6 


663 




20.8 


NGC2788B^ 


11 


-6.31 


0.48 


0.03 


38.8 


478 




20.1 


NGC2836 


74 


-6.34 


0.55 


0.18 


39.5 


660 




24.1 


NGC2915 


8 


-6.22 


0.16 


0.06 


39.0 


242 




5.8 


NGC3059 


433 


-6.05 


0.18 


0.02 


40.5 


228 


-1.9 


17.6 


NGC3136A 


92 


-5.64 


0.38 


0.14 


40.0 


106 


-1.6 


28.9 


NGC5068^ 


396 


-5.89 


0.22 


0.05 


40.1 


913 


-2.0 


12.6 


NGC6300 


344 


-6.34 


0.23 


0.63 


40.1 


77 


-2.3 


16.0 


NGC6438A 


176 


-6.90 


0.39 


0.08 


40.4 


889 


-1.6 


36.4 


NGC7098^ 


97 


-6.97 


0.90 


0.07 


39.4 


587 




33.6 


NGC7661^ 


35 


-6.15 


0.71 


0.12 


39.0 


496 




28.9 



Note. — Col. (2): The number of Hll regions found by Yillphot with > 10^^ 
ergs s~^ cm"^. Col. (3): Number of Hll regions with hHa> 10^^ ergs s~^ cm"^ relative 
to the R-band luminosity (in solar units). Col. (4): The fraction of the total Ha flux 
attributed to the DIG (the diffuse fraction). Col. (5): The la error in the diffuse 
fraction. Col. (6): The weighted mean Ha luminosity of the three brightest Hll regions. 
Col. (7): The weighted mean diameter of the three brightest Hll regions corrected for 
the effects of the PSF. Col. (8): The slope of the Hll region luminosity function for log 
Li^Q >39. Col. (9): The distance to the galaxy for Ho=70 km s~^ Mpc~^. 

^The images for this galaxy were most likely taken through clouds, and the values 
listed in Col. (3) and (6) should be taken as estimates only 

"^The Ha flux calibration for this galaxy was derived using the calibration for the 
R-band (see paper I). 



